1. Introduction {#sec1}
===============

An understanding of the root canal morphology significantly reduces difficult challenges while preparing access to the cavity as well as during cleaning, shaping, and filling procedures \[[@B1], [@B2]\]. Inadequate knowledge concerning the anatomy of the root canal is a major cause of treatment failure \[[@B3]\].

If apical periodontitis reoccurs after root canal treatment, it is considered as a persistent lesion, usually attributed to endodontic treatment failure \[[@B4]\]. Endodontic failure in the maxillary first molars can be caused by the inability to detect a second mesiobuccal (MB2) canal \[[@B5]\].

In an attempt to facilitate location of accessory canals such as the MB2 and to reduce treatment failure rates, cone-beam computed tomography (CBCT) has been introduced into endodontic practices \[[@B6], [@B7]\]. It provides 3D images of the tooth structure with no destruction and enables a thorough assessment of the internal and external morphology of the root canal system \[[@B7], [@B8]\]. CBCT scans can better visualize MB2 canals compared to other modalities such as digital radiography \[[@B9]\].

Some studies showed the improvement in different anatomical structures visibility with the change of slice thickness on CBCT scans \[[@B10], [@B11]\]. Furthermore, different artifacts reduce diagnostic ability as a result of the materials used such as gutta-percha \[[@B12]\].

Thus, the aim of the study is to evaluate the difference in MB2 prevalence with different slice thicknesses in maxillary first molars.

2. Materials and Methods {#sec2}
========================

Two hundred nonfilled MB2 canals in maxillary first molars were evaluated using Ez3D (Vatech) software with different slice thicknesses: 0.5 mm, 1 mm, 3 mm, and 10 mm ([Figure 1](#fig1){ref-type="fig"}). The study included the teeth of 156 people (75 females and 81 males) aged from 20 to 73 years old. Written consent was signed by all individuals before taking the procedure.

The patients with trauma, with bone disorders, undergoing bisphosphonate therapy, with anamnesis of surgical procedures, and with pathological disorders of the anterior maxilla were excluded from the study.

All CBCT scans were made with the CBCT device with the following characteristics: 0.2 mm/0.3 mm voxel size; 0.5 mm focal spot; 18 sec scanning time; 55--99 kB/4--16 mA tube voltage.

A general analysis was performed out, as well as in the age groups (18--39; 40--59; and 60 and more years old) and on gender groups. The one-way ANOVA test was provided with StatPlus 6 (AnalystSoft). Age and gender groups were analyzed within slice thickness groups.

3. Results {#sec3}
==========

This CBCT study of 200 MB2 canals revealed a decrease in MB2 canals prevalence with an increase in slice thickness ([Figure 2](#fig2){ref-type="fig"}). Visualization with 0.5 mm and 1 mm slice thicknesses was 100% and generally equal (*n*=200), in both the male (*n*=96) and the female (*n*=104) group. General MB2 visualization with 3 mm slice thickness was 42% (*n*=84) and 29% (*n*=28) for the male group and 27% (*n*=56) for the female group. No canals were visualized with 10 mm slice thickness.

The MB2 prevalence between the 0.5 mm and 1 mm slice thicknesses was equal; in general, the difference between the 0.5 mm/1 mm slice thickness and the 3 mm slice thickness (42%, *n*=84) was statistically significant (*p* \< 0.01). The same significant difference between the 0.5 mm/1 mm slice thickness and the 3 mm slice thicknesses is within the male and female groups (*p* \< 0.01).

All patients were divided in 3 age groups. The first group (20--39 years) involved the teeth of 50 males and 64 females; the second age group (40--59 years) involved the teeth of 32 males and 34 females; and the third group involved the teeth of 14 males and 6 females. The difference in visualization among age groups is shown generally ([Figure 3](#fig3){ref-type="fig"}), for males ([Figure 4](#fig4){ref-type="fig"}) and for females ([Figure 5](#fig5){ref-type="fig"}).

The decrease in total visualization was also statistically significant among every age group (*p* \< 0.01 consequently). Both males and females have the significant decrease of MB2 visualization due to change in the slice thickness from 0.5 mm/1 mm to 3 mm (*p* \< 0.01 for both).

However, the total difference between the 20--39 age group and the 40--59 age group using the 3 mm slice thickness is not statistically significant (*p*=0.6) and neither is it for the 20--39 age group and more than 60 age group (*p*=0.1). The MB2 prevalence is also lower than in the over 60 age group than in the 40--59 age group but it is also not statistically significant (*p*=0.2).

The difference in prevalence is not statistically significant between males (*n*=50) and females (*n*=64) with *p*=0.5 in the 20--39 age group, between males (*n*=32) and females (*n*=34) with *p*=0.2 in the 40--59 age group, and between males (*n*=2) and females (*n*=0) in the 60 and more age group.

4. Discussion {#sec4}
=============

The permanent first maxillary molar presents the greatest complexity and variation in the root canal system \[[@B8], [@B13]\]. Root canal morphologies can be analyzed in several ways including root canal staining \[[@B14]\], tooth clearing \[[@B15]\], and conventional and digital radiographs \[[@B16]\] that all have limitations.

CBCT imaging is considered to be useful in determining root canal morphology and can help endodontists to improve endodontic treatment outcomes \[[@B17]\]. Nowadays, a lot of MB2 population studies with CBCT exist \[[@B8], [@B17]--[@B23]\]. Our study presents another diagnostic feature for MB2 evaluation.

Though the MB2 canal ratio depends on factors such as sex and population \[[@B24]\], using different techniques and devices may affect the MB2 canal detection ratio \[[@B25]\]. Our CBCT study of 200 MB2 canals did not reveal any difference in prevalence with the 0.5 mm and 1 mm slice thicknesses; however, it revealed a statistically significant drop of MB2 prevalence with the 3 mm slice thickness, and no MB2 canals were visualized with the 10 mm slice thickness.

The same statistical fall was evident in gender and in every age group. Though some studies showed a higher MB2 prevalence in men than in women \[[@B8], [@B26]--[@B29]\], our study did not demonstrate a statistical difference in the MB2 prevalence between gender groups with the 3 mm slice thickness visualization.

Furthermore, it is considered that the decrease in visibility with CBCT for the higher age may be due to a decrease in the density of the cortical bone and a reduction in bone mass after 50 years of age \[[@B26], [@B30]\]. This study did not show any statistical difference among the age groups in total and the age groups according to gender.

The current study showed that the MB2 prevalence is also depend on the CBCT software settings without taking in account the race, age, and gender features.

5. Conclusion {#sec5}
=============

Our study showed that evaluating the root canal system in first maxillary molars with 1 mm slice thickness is the best way to reduce inaccuracies caused by artifacts and attain the highest visualization of MB2 for both genders and every age group. Dentists should properly know how to use CBCT software and what settings to choose for proper root canal system evaluation.
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